Longitudinal Polarization in RHIC

Consider method of achieving longitudinal polarization at the IP’s with no rota-
tors and two snakes in each ring.

W Inject vertically polarized protons with both snakes on.
E ~ 24.3 GeV (Gvy ~ 46.5)

w0 Accelerate beams to 102.53 GeV (Gy = 195)

W Turn off one snake in each ring: polarization = horizontal plane.
(Long. Pol. at IR’s.)

Note: A table of other energies which can be used for longitudinal polarization
at all IP’s may be found at
http:/ /www.rhichome.bnl.gov/RHIC/Spin/spinfigs/100GeV-1snake.html
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At E =102.05 GeV: B 9
G’y — 195 =3 x 65 ‘_, Pol arimeter
Helicity alternates at IP’s

For 22 = 40.001 1355 pf
p snake(on) °
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PHENIX: snake(off)
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Polarization in Blue Ring with One Snake On

Note:Opp. snake= PHOBOS:+0°; PHENIX:+12°; STAR/BRAHMS: +23°.
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William W MacKay
The actual degradation of polarization is much less (only about 1% rather 
than 18%) when we average over all the particles in the bunch.

William W MacKay
This energy should work well for the snakes since the snake which remains on would not have to be adjusted.  For slightly lower energy
(Ggamma=192 or 189) there may be some residual radial polarization
since we might not be able to increase the magnetic field by much above
4T.


1st Snake with Measured Fields
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Rotation Anglesfor aHelical Snake
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Preliminary Single Particle Tracking

Turning off one snake at fixed energy

RHIC/Spink - Gy=195

RHIC/Spink — Gy=195
one particle track — € = 10T

one particle track — € = 10T
1 VT
— v@ L CKG
( wumlu —jee ‘ p ""” nm
@ 9 05F —sloc ‘ H ﬂ “
c ' c ‘
g MWM | g Il W
g g M b
g R Nlm \ . E o HIMOlrioh mwoM!H
o o
£ £
Q. Q.
o n 05
-1
200 200
0 i 0 —
é i :xolg é —— pof SNAKE2
T 100 + 2 100 | - - axis of SNAKE2
[ [
= c
2 8
s s
e 1 TTTmeeee e LT T e
g O g O
© ©
- -
-100 . . -100 . .
0 20000 40000 60000 0 20000 40000 60000
tumn no AUL run2001/spink200 Tue Feb 20 17:37:02 2001 tumn no

Tue Feb 20 16:35:55 2001

Following solid cyan curve on p. 7. Following dashed cyan curve on p. 7.

Note: Here the snake was turned off in less than 1 second. In the actual case, it
will take 5 to 10 minutes to turn off the snake.
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